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College of Humanities and Social Sciences
Effects of the Language Barrier and the Role of Culture
in Latinos Accessing and Utilizing Health-Care Services:
Nancy Delisle-Brown*, Dr. Lynn Fedeli, and Dr. Liza
Davis
Department of Foreign Languages and University Honors Program
Today the United States is comprised of populations of people from many diverse
ethnicities and origins. The largest of these, the Spanish-speaking population, consists
of immigrants whom the majority are from Mexico and most of whom are referred to as
"Latinos." As the English language and Spanish language continue to meet face-to-face
in most realms of society, the result is often a "language barrier" in communication. This
barrier has largely caused the Latino population struggles, difficulties, and frustrations in
their efforts to communicate within American society, and one of the areas in which
Latinos face enormous frustration is healthcare. While the language barrier has made it
difficult for many Latinos to access and utilize health-care services, health-care
professionals are also challenged by the langugae barrier in delivering care to the
Spanish-speaking community. With few bilingual physicians and clinical workers, Latino
patients and health-care providers are restricted in their ability to communicate. The
language barrier has resulted in the need for many health-care facilities to employ
interpreters and bilingual individuals to assist in patient-provider dialogue and exchange.
Another barrier to health-care access for Latinos and delivery of healthcare for providers
is Latino culture. The Latino community shares a common culture that encompasses a
system of certain beliefs and values that, in some cases, play a significant role in
whether Latinos seek the services of health-care professionals at all. Moreover, if a
decision is made that the services of a health-care professional are warranted, Latino
culture often dictates patient adherence to physicians' instructions, filling prescriptions,
taking medications, attending follow-up appointments, and other behaviors related to
treating an illness. Because Latino culture and Anglo-American culture differ in ways,
patient-provider relationships are often strained, resulting in frustration for both the
Latino patient and the provider, breakdown in communication, and poor quality of care
delivered. Today it has become widely recommended that American physicians and
health-care workers familiarize themselves with cultural customs and traditions as they
relate to the healthcare of patients from ethnic origins and backgrounds. While linguistic
and cultural differences affect Latinos in accessing health-care services and challenge
providers in delivering health care, these circumstances also provide opportunities for
Americans and non-Americans alike to learn from each other by acknowledging today's
cultural diversity and the unique contributions of individuals from other backgrounds to
the society shared by all.

Symposium of Student Scholars 2004

Post-Colonial Urban Development in The Gambia: Ajara
Jallow* and Dr. Harold Trendell
Department of Sociology, Geography, Anthropology and Criminal Justice
This research details information on the urban development that has taken place in the
African country known as The Gambia, since the British colonizers granted
independence in 1965. The capital city, Banjul, has grown rapidly since colonialism and
has undergone transformation with mordern office buildings and local apartment
buildings chnanging the skyline. The changes in Banjul are viewed in a case study
format to assess the impact of Mark Jefferson's Primate City Concept on the urban
landscape of the city and the geography of the country. This research presents a
chronological review of urbanization changes in Banjul through map analysis and on-site
photography. The results note that Banjul has had problems controlling its development
over the years and suggest that greater planning oversight may be the answer to the
negative consequences of urban sprawl.
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Minerals of the Southwest: Alexandra Boos* and Dr.
Agatino La Rosa
Department of Sociology, Geography, Anthropology and Criminal Justice
This research details information on the urban development that has taken place in the
African country known as The Gambia, since the British colonizers granted
independence in 1965. The capital city, Banjul, has grown rapidly since colonialism and
has undergone transformation with mordern office buildings and local apartment
buildings chnanging the skyline. The changes in Banjul are viewed in a case study
format to assess the impact of Mark Jefferson's Primate City Concept on the urban
landscape of the city and the geography of the country. This research presents a
chronological review of urbanization changes in Banjul through map analysis and on-site
photography. The results note that Banjul has had problems controlling its development
over the years and suggest that greater planning oversight may be the answer to the
negative consequences of urban sprawl.
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The Massachussetts rail trails: Shane Peden* and Dr.
Ag a ti no La Rosa
Department of Sociology, Geography, Anthropology and Criminal Justice
In 1998 MassHighway began converting railways built in 1887 to bicycle trails. These
trails were built by the Central Massachusetts Railroad Company. The railways
connected the City of Boston with the City of Northampton. By the 1920s there were
three round trip passenger trains and numerous freights running between the two cities.
As the automobile and trucking industries grew, railroads began to lose their importance.
The trains ran until 1979. The property was acquired by the Department of
Environmental Management in 1985 and in 1993 was developed into a recreational trail.
In 1998, a paving began to make the trails more suitable for biking. Eight major trails
were created.
MassHighway published the Massachusetts Statewide Bicycle Transportation Plan in
1998. The vision was to promote bicycling as a viable means of transportation. Since the
trails were originally railways, they connect many cities and towns. The vision also
included promoting a healthier lifestyle, a cleaner environment and improving the quality
of life for the commonwealth. The trails stretch all across the state and are connected
throughout the territory. It is possible in Massachussetts to travel across the state
territory on a bike from Northhampton to Boston. Too bad Massachussetts is freezing
cold about five months a year and still very cold about another 3 months! This illustrative
poster displays major train railways in Massachussetts that have been converted into
trails, as well as potential vacant railways that can be used as trails.
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Student Interns use Geographic Information Systems
{GIS) to Support the National Park Service: Sara
McCort*, Annabeth Janney*, and Dr. Mark Patterson
Department of Sociology, Geography, Anthropology and Criminal Justice
Geographic Information Systems (GIS) has become an invaluable tool for agencies such
as the National Park Service with regard to many different applications. Student interns
working with the National Park Service use GIS to help support natural resource
management and visitor use operations at Chattahoochee River National Recreation
Area. Chattahoochee River National Recreation Area, located in metropolitan Atlanta, is
comprised of fifteen land units along a 48-mile corridor of the Chattahoochee River from
Buford Dam to Peachtree Creek. This project is an overview of three examples where
students using GIS have contributed to different areas of park operations and
management while at the same time learning valuable GIS applications and gaining
hands-on practical experience.
In the first example, GIS is used to build trail maps for visitors to use while navigating
through the park. The visitor trail maps are produced using ArcView 8.3 software and
associated spatial data files provided by the park's Global Positioning System (GPS) and
the park's partners and contractors. The associated spatial data files used to build the
maps will also be used to plan, inventory, and monitor the park's trail system. Once
completed, the final trail maps will be displayed on a map post at each trail junction and
trail head within the park. Additional copies of the maps will also be displayed in the
form of a brochure available to the public at the park's visitor center.
In the second example, GIS is used to manage and monitor encroachments along the
park's boundaries. In this project, GPS is being used with GIS to implement a system for
encroachment inventory and monitoring that will be used by both the park's Science and
Resource Management Division and Ranger Division.
In the final example, GIS is used to model and predict the growth and spread of kudzu in
several of the park's units over intervals of five, ten, and fifteen years. Using GPS to
map current kudzu patches and GIS to model future kudzu growth patterns enables the
park to justify a proposal for funding to implement a program to eradicate kudzu in the
park.
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Site analysis for Cobb County Police Departments: Joe
Barefield*, Dr. Agatino La Rosa, and Dr. Mark Patterson
Department of Sociology, Geography, Anthropology and Criminal Justice
In 2002 Cobb County was Georgia's third largest county with a rapidly growing
population of 560,000 residents that inhabit an area of approximately 400 square miles.
A large increase in population lends itself to an equally large increase of crime. Cobb
County is policed by the Cobb County Police Department. The department consists of a
headquarters and five separate precincts scattered around the county. Cities in the
county that also have a police department include: Marietta, Powder Springs, Smyrna,
Acworth, Austell, and Kennesaw.
Different types of crime require faster response time from the policing agencies. One
crime in particular, shooting incidents, requires a very speedy response time. Police
stations also act as deterrents, especially to crimes of this nature. A major problem for
most county police departments is when and where to add a new precinct or where to
move resources (officers/staff) based on these types of crimes. Using GIS as a decision
supporting system, the location of a new precinct and the relocation of policing
resources in the county can be obtained. Cobb County will be able to make an informed
decision and then optimize their policing agencies using spatial analytical procedures.
This study demonstrates the advantage of using a GIS system to locate future precinct
of the Cobb County Police Department or where department resources should be
relocated based on past shooting events. Two candidate locations have been selected in
Cobb County.
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Web Mapping of the Marietta City Cemetery: Daryl
Miller* and Dr. Agatino La Rosa
Department of Sociology, Geography, Anthropology and Criminal Justice
Distribution of maps via the Internet is increasingly being used by private and public
agencies. Providing information on the Web to the public improves services and reduces
budget expenses. This is also the case of public records available on the web to better
serve the community. The City of Marietta already offers on line a set of information of
general interest for the citizens, such as Government, Emergency Services, and
Tourism. In addition, information on public services are available to the public, such as
Utility Bill Payment, News and Online Maps.
This study focused on the implementation of the online mapping services by providing
online data about the Marietta Cemetery and Old City Cemetery. This service could be
particularly useful for genealogical researchers. This study integrates a database with
more than 4400 records with the geography of old cemetery maps into a GIS system.
The ESRI ArclMS is used to distribute information on names, dates and plot numbers
available in the City of Marietta. Search functions have been designed for the retrieval of
names and allocation to proper plots. Web pages and graphic interfaces have been
customized to display tabular data according to the searching function selected by the
citizens. Supporting maps can also be displayed on the web, such as orthophotography
and city roads.
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Fertilization In The CRB: Theodore H. Parks* and Dr.
Mark Patterson
Department of Sociology, Geography, Anthropology and Criminal Justice
The goal of this project is to represent the spatial distribution of fertilization in the CRB
(Chattahoochee River Basin). Fertilization is a major contributing source of increased
phosphorus loads in large bodies of water. Large quantities of phosphorus stimulate the
eutrophication process. Large algal blooms are characteristic of this process. The
blooms keep sunlight from reaching the deeper portions of the water body inhibiting the
natural decomposition that should take place, and eventually leads to sediment filling in
the lake.
The data associated with this poster are from 1987. Studying past data can help us
understand why current conditions exist, and plan to prevent future problems. The first
frame of the poster shows the number of acres that were commercially fertilized in the
CRB in 1987. Early, Seminole, Decatur, Taylor, Webster, Randolph, Clay, Carroll,
Coweta, and Meriwether counties had high levels of fertilization in 1987. Each county
fertilized over 10000 acres. The second frame of the poster shows how many tons of
lime was used as fertilizer in the CRB counties in 1987. It shows that Early Seminole,
Decatur, Coweta, and Meriwether counties each used more than 5000 tons of lime in
1987.
The third frame shows the hydrologic units that make up the CRB over the counties that
contribute to it. These hydrologic unit boundaries were established to aid the watershed
approach to investigations and management of water resources. The purpose of the
hydrologic unit coverage is to provide accurate, standardized GIS coverage of
watershed boundaries using consistent methods. The final frame of the poster shows the
counties included in the CRB in reference to all the counties of Georgia.
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Volcanoes on the Hawaiian Islands: Katie Surette* and
Dr. Agatino LaRosa
Department of Sociology, Geography, Anthropology and Criminal Justice
The Hawaiian Islands are at the southeastern end of a chain of volcanoes that began to
form more than 70 million years ago. Many of these vulcanoes formed islands that have
subsided and eroded beneath sea level. Each Hawaiian island is made of one or more
volcanoes. The largest and most southeastern island of the chain, Hawaii, consists of
five volcanoes. Kilauea, Mauna Loa, and Hualalai have erupted in the past 200 years.
Loihi, the youngest volcano of the Hawaiian Volcanic Chain, is still about 1,000 meters
beneath the ocean's surface. East Maui Volcano, commonly known as Haleakala, on the
island of Maui, is the only other Hawaiian volcano to have erupted since the late 1700s.
Kilauea is the youngest and southeastern most volcano on the Big Island of Hawaii. The
Hawaiian name "Kilauea" means "spewing" or "much spreading," apparently in reference
to the lava flows that it erupts. Hawaiians used the word Kilauea only for the summit
caldera, but earth scientists and, over time, popular usage have extended the name to
include the entire volcano. Since 1952 there have been 34 eruptions, and since January
1983 eruptive activity has been continuous along the east rift zone. All told, Kilauea
ranks among the world's most active volcanoes and may even top the list.
Rising gradually to more than 4 km above sea level, Mauna Loa is the largest volcano
on our planet. The Hawaiian name "Mauna Loa" means "Long Mountain." Its long
submarine flanks descend to the sea floor an additional 5 km, and the sea floor in turn is
depressed by Mauna Loa's great mass another 8 km. This makes the volcano's summit
about 17 km (56,000 ft) above its base! The enormous volcano covers half of the Island
of Hawai' i and by itself amounts to about 85 percent of all the other Hawaiian Islands
combined. Mauna Loa is among Earth's most active volcanoes, having erupted 33 times
since its first well-documented historical eruption in 1843. Its most recent eruption was in
1984.
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College of Science and Mathematics
The influences of environmental noise levels on the
Southeastern field cricket and the American toad: Jon
Gotch* and Dr. R. C. Paul
Department of Biological and Physical Sciences
Many animals display complex vocal behaviors that indicate vocal plasticity and an
ability to perceive and respond to background conditions. These capabilities have been
well documented among humans and songbirds and were the focus of this study to
determine whether toads (Bufo americanus) and crickets ( Gryllus rubens) demonstrate
similar plasticity despite their relatively simple nervous systems. A cricket showed
significant differences in length of singing bouts when exposed to different levels of
background noise. Small groups of toads were tested at two sites with significantly
different background noise. While no significant differences in their timing patterns were
found, the toad data does show interesting trends suggesting that a hypothesis of
plasticity in timing and frequency characteristics in response to differing noise levels
could be supported with larger sample sizes.
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Effects of Aluminum 7+ and Aluminum 3+ on Lemna
gibba: Michelle Gunter* and Dr. Heather Sutton
Department of Biological and Physical Sciences
The most commonly used coagulant for the treatment of drinking water is aluminum
sulfate (alum). The aluminum species in alum is the monomeric species Al 3+. The
toxicity of this aluminum species has been fairly extensively studied. However,
aluminum coagulants used to treat drinking water may now contain up to 10% of the
polymeric species, Al1/+, ([AIO~l12(0H)24(H20)12f+). The toxicity of this species in the
environment relative to the monomeric Al 3+ is in question. We were interested in
investigating whether A1 1/+ is more or less toxic than Al 3+to wetland plants. We tested
Al 1/+ and Al 3+on Lemna gibba grown for 7 days in a 10% Hoag land's nutrient solution to
which the appropriate amount of toxicant was added. Concentrations of 0, 0.01, 0.1,
1.0, 10, 25, 50, 75, 100, and 500 mg/L were tested, with the pH adjusted to 6.0. We
found that L. gibba frond number decreased with increasing concentration of each
aluminum species. At low concentrations Al 1/+ was slightly less toxic to the plants but at
high concentrations A1 1/+ was slightly more toxic to the plants, relative to Al 3+. The IC50
for A1 1/+was 17.5 mg/L, and for Al 3+was 24 mg/L. There was not, however, a
statistically significant difference in toxicity between the two aluminum species.
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Improving the Survival, Growth, and Development of
Shell-less Chick Embryos with High Pressure
Treatment: Tosin Olaleye * and Dr. Army Lester
Department of Biological and Physical Sciences
Many years of research have been invested into the study of techniques to culture chick
embryos outside the eggshell. Even with much success, cultured chick embryos appear
too small and poorly developed to make the transition to post-natal life. If this technique
could be perfected, it would provide an invaluable tool in the study of embryological
development, and serve as a tremendous teaching/learning aid for developmental
anatomy. The main hypothesis of this study suggests that culturing embryos under high
atmospheric pressure will provide a greater partial pressure of oxygen to developing
tissues, and prevents dehydration, thus increasing embryonic survivability, growth, and
development. Three-day old chick embryos were removed from the eggshell and placed
in a clear-plastic culture vessel. Embryos of the experimental group were then cultured
under high atmospheric pressure while control embryos were maintained under normal
atmospheric conditions. After 14 days of incubation, the embryos were removed from
the pressurized chambers and assessed for survivability, growth, development, and
gross malformation. Results showed that embryos cultured under high pressure
experienced slightly higher survival, growth, and developmental patterns than controls.
Malformations were similar for both groups. Under pressures of 1040 mm Hg, shell-less
embryos experienced similar characteristics of shell-less embryos grown in a high
oxygen environment. Additionally, patterns of survival, growth, and development
appeared similar to data from high oxygen studies. While an environment of high
pressure appears to benefit survival, growth, and development of shell-less embryos,
pressure alone does not appear to be sufficient to get embryos to survive to post-natal
life or to bring shell-less embryos to the development and growth levels of in ovo
controls. Studies of humidity, yolk utilization, and calcium utilization are likely needed to
achieve success in post-natal survival of shell-less chick embryos.
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Effects of selective media on the growth of
Streptococcus mutans: Ramona Paul* and Dr. Donald
McGarey
Department of Biological and Physical Sciences
Streptococcus mutans is a primary bacterial etiologic agent of dental caries in humans.
S.mutans is observed by such characteristics as being gram positive aerobic cocci and
able to ferment the sugars mannitol and sorbitol. Mitis salivarious agar, sorbitol agar,
mannitol agar, and Streptococcus mutans agar were prepared in order to observe the
differences in growth of a pre-ordered stock culture of S.mutans bacteria. The Mitis
salivarious agar was prepared first and selected for streptococcus bacteria, including the
S.mutans. The mannitol and sorbitol agars were then experimentally prepared in order
to further select for the bacteria, and presumed S.mutans colonies appeared yellow on
the agar. The Streptococcus mutans agar was most selective and was prepared as per
The Handbook of Microbiological Media. Presumptive S.mutans colonies also should
have appeared yellow on this agar. In preliminary volunteer human saliva samples, the
mannitol and sorbitol plates seemed most promising in the bacteria growth.
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Selection and Cloning of Cadmium Tolerant Mutants of
C-Fern: Alicia Saran* and Dr. Dale Vogelien
Department of Biological and Physical Sciences
This study initiated a long-term project that uses the model plant system Ceratopteris
richardii (also known as C-Fern) to examine the physiological mechanisms and genetic
basis of enhanced cadmium (Cd) tolerance in plants. The effect of increasing levels of
Cd on spore germination and gametophyte growth were documented in order to
determine a Cd concentration to use in the selection of mutants possessing enhanced
tolerance to Cd. To examine the effect of Cd on spore germination, sterile spores were
sown directly onto nutrient medium containing 0, 0.5, 5, 12.5, 25, 50, 75, 100, 150 and
200 mM CdCl2. CdCl2 concentrations of 50 mM and above significantly reduced spore
germination by 25 % or or more. An EC50 of 125 mM was noted, and almost complete
inhibition of spore germination (98%) was achieved at 200 mM. To examine the effect of
Cd on gametophyte growth, young cordate gametophytes were transferred from
unsupplemented nutrient medium to media containing increasing levels of CdCl2.
Growth was assessed nine days after transfer. The lowest Cd concentration examined,
12.5 mM, resulted in a 65% reduction in gametophyte growth relative to the 0 mM
control. CdCl2 concentrations of 150 mM and above completely inhibited gametophyte
growth. Selection of gametophytes showing enhanced tolerance to Cd was
accomplished by mutagenizing spores with ethylmethylsulfonate and sowing them onto
nutrient medium supplemented with 125 mM CdCl2. Nineteen gametophytes were
obtained from the mutant selection system. Seven produced sporophytes when selffertilized. Of these 7 sporophytes, only one (Cdt1) survived transplantation to soil. Cdt1
has been cloned to produce over a dozen plants that will yield plant material (e.g.
spores) for use in future analyses. If the Cdt1 mutation proves to be a single gene
nuclear mutation conferring enhanced tolerance to Cd, it will be valuable for use in
comparative studies with the sensitive wild type and could shed light on how contributing
mechanisms interact in a way that translates into an effective strategy(s) for metal
tolerance. In addition, mutants such as Cdt1 are the stock for identifying genes
associated with enhanced tolerance.
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The Effect of Road Crossings on Stream Fish Movement
In Small Etowah Basin Streams: Paul Benton* and Dr.
William Ensign
Department of Biological and Physical Sciences
The effects of road crossings on stream fish movements has been poorly documented.
This study assessed movement of fish across three types of road crossings (clear span,
box culvert and tube culvert) in six streams in the upper Etowah River basin. In each
stream, reaches upstream and downstream of the crossings were divided into three
contiguous cells, each cell encompassing a single pool and riffle sequence. Fish in each
cell were captured, tagged with fluorescent elastomer tags, and released. One month
later, fish were collected from the same cells and inspected for tags. Using recapture
data, we estimated the average probability of both upstream and downstream movement
between contiguous cells. Across the six streams a total of 1407 fish were tagged and
29% of the tagged fish were recaptured. The probability of upstream movement was
6.3% and the probability of downstream movement was 3.5%. Movement both
upstream and downstream across box and tube culverts fell below the lower 95%
confidence intervals of these estimates, indicating that these culvert types act as
impediments to fish movement. We observed no evidence that fish moved up or
downstream across the culvert in streams with tube culverts. Streams with box culverts
showed no downstream fish movement and an average of 1.2% probability of upstream
movement. Movement across the clear span crossings did not differ from movement
between contiguous cells. Therefore, clear span bridges should be favored when
developing roads over creeks to minimize effects on fish movement.
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Cytogenetics: Fluorescence in situ Hybridization And Cbanding Study of Chromosome 9 Inversion: Jeremy
Dyer* and Dr. Xueya Hauge
Department of Biological and Physical Sciences
DNA is the hereditary material, which is passed on as genes, repetitive sequences, or
sequences with unknown function from a parent to an offspring. These gene and nongene sequences are contained within the chromosomes of humans, plants, and animals.
Abnormalities can occur with the gain or loss of chromosomes. These aneuploidy
anomalies may cause genetic disorders such as phenotypic, mental, and/or leukemic
problems. Cytogenetics is the study of chromosomes and the goal of cytogenetic
research is to diagnose chromosomal abnormalities before birth and throughout
adulthood. Here we report two important cytogenetic procedures, fluorescence in situ
hybridization (FISH) and C-banding techniques, and demonstrate the useful applications
of these techniques in cytogenetic studies. Fluorescence in situ hybridization utilizes
fluorescently labeled DNA probes and metaphase chromosomes and/or interphase
nuclei. DNA probes bind to target DNA sequences of the chromosomes. Fluorescent
signals emitted from the probes can be detected by a fluorescence microscope,
revealing the locations of genes or DNA sequences within the chromosomes. Two-color
FISH was performed using two DNA probes: one was labeled with red fluorophore which
binds to the centromere of human X chromosome while the other labeled with green
fluorophore binds to the long arm of human Y chromosome. The metaphase
chromosomes were counterstained with DAPI. These two probes can be used clinically
to monitor the success of bone marrow transplant. The main objective of our FISH study
was to generate a working protocol for cytogenetics training in the filed of biotechnology
at KSU. During the course of FISH study, we found that one of the authors has a
pericentric inversion of chromosomes 9. The incidence of the inversion of chromosome
9 is 1%-2% in the general population and it is transmitted in Mendelian fashion. The
potential clinical problems associated with the inversion of chromosome 9 are infertility
and an increased risk of spontaneous abortion, which correlates with the sizes of the
inverted chromosomal segment. Centromeric heterochromatin banding (C-banding) was
performed to determine the parental origin of the inverted chromosome 9 and the size of
the inverted segment. C-banding is a useful cytogenetic technique which specifically
recognizes constitutive heterochromatin region of human chromosomes. The result
shows that the inverted chromosome 9 is of maternal in origin and the size of the
inverted region is relativelly small.

Symposium of Student Scholars 2004

16

Plasmids and virulence in Aeromonas hydrophila: Carla
Heselton* and Dr. D.J. McGarey
Department of Biological and Physical Sciences
Aeromonas hydrophila is a bacterium that is widespread in fresh and brackish water
environments. Strains of A. hydrophila are capable of causing illness in fish and
amphibians, as well as in humans. The virulence of Aeromonas may involve several
enzymes such as proteases, hemolysins, enterotoxins, and acetylcholinesterase. These
extracellular enzymes are the expressed products of the genes that encode them. With
other bacteria such as Escherichia coli and Salmonella enteritidis, the difference
between avirulent and virulent strains is the presence of a plasmid in the virulent strains.
Because so little is known about the virulence mechanism of Aeromonas hydrophila, this
project has attempted to investigate two questions: 1. Are plasmids more frequently
associated with A. hydrophila isolates recovered from diseased hosts compared to
healthy hosts, and 2. Are these plasmids similar? Aeromonas hydrophila strains that
were recovered from diseased fish, healthy fish, human wound infections and human
diarrhea were examined for plasmids. Plasmids that were isolated were compared using
restriction endonuclease digestion mapping techniques. The results of these analyses
will be presented.
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Survival of Enterococcus Species in Natural Waters for
the Purpose of Bacterial Source Tracking: Cathy Chang*
and Dr. D.J. McGarey
Department of Biological and Physical Sciences
The quality of water is important to public health. From a transmission point of view,
water has the capacity to carry pathogens that cause disease. Therefore to avoid
waterborne disease, it is important to avoid contamination of water with wastes, to
monitor the cleanliness (quality) of water and to eliminate viable pathogens from water
prior to consumption. Monitoring water quality is commonly done using bacterial
indicators such as Escherichia coli and Enterococcus species. Furthermore, it may be
possible to determine the animal source(s) of waste contamination by the species of
enterococci present; a technique known as bacterial source tracking. The objective of
this directed study was to determine the survival times of Enterococcus species in
freshwater. Survival studies can be used to establish the residence time of fecal bacteria
in an aquatic environment and correlate Enterococcus species with the probable
contamination source. Enterococcus isolates were obtained from fecal samples taken
from various sources, identified using various biochemical techniques, and tested for
survival over 96 hours in lake and river freshwater. It was found that Enterococci
populations decline in natural waters, but increased in the sterile, deionized water
control. Additionally, decline occurred faster when the bacteria were exposed to light.
Enterococci species associated with the gastrointestinal system of animals had a much
faster decline rate than environmental enterococci. When compared to E. coli, the
Enterococcus faecalis had similar survival rates and is an indicator of fecal
contamination from humans, chickens, cats, and dogs, but not for herbivores.
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Differences in Source Water Use of Woody Vegetation of
Dzibilchaltun, Yucatan Peninsula, Mexico: Jennifer
Beck* and Dr. Paula Jackson
Department of Biological and Physical Sciences
Despite the fact that tropical dry deciduous forests are the most highly threatened of all
tropical ecosystems, very little is known about them. Specifically, there has been very
little research on the patterns of source water use of trees. Recent studies indicate
however, that the rooting depth and source water use of trees may have a large impact
on ecosystem function. The purpose of this study was to use stable hydrogen isotope
compositions (oD) of xylem sap and soil water to determine the source water use of
deciduous and briefly deciduous trees in a tropical dry forest of Dzibilchaltun, Mexico.
Samples were collected during the dry season in May of 2003. Xylem samples from 10
different species of trees were collected using a core borer. Two trees were sampled per
species and two xylem samples were taken per tree. Soil samples for the determination
of soil water oD (two samples per depth) and gravimetric water content (one sample per
depth) were collected from a soil profile every 5 cm up to 100 cm depth using a soil
auger. Mean relative water content of the soil samples was determined by subtracting
the dry weight from the wet weight of the samples. Water samples were collected from a
nearby cenote (a naturally occurring water reservoir with limestone walls) in
Dzibilchaltun at depths of 7.10 m (six samples) and 3.50 m (three samples). Xylem, soil,
and water samples were sent to a Stable Isotope Lab in Cornell (CoBSIL) for stable
hydrogen isotope analyses (oD). For all samples stable hydrogen isotope signatures
(oD values) were more negative than would be expected for a tropical region [values
ranged from -105.48 %0 to -136.58 %0]. Preliminary analyses of data indicate that mean
soil water oD values decrease with depth in the soil profile, whereas mean relative water
content increases with depth. For trees, it appears that briefly deciduous species may
absorb water either from very deep sources (most negative oD values) or use shallow
water (least negative oD values) in the soil profile, while the deciduous species absorb
water from the middle of the range.
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Complex Multiplication of Black Hole Attractor Varieties:
Steven Stewart* and Dr. Rolf Schimmrigk
Department of Biological and Physical Sciences
At this point in time string theory is the most promising attempt to unite the conflicting
laws of general relativity and quantum mechanics. In order to conduct physical analyses
within a framework that involves string theory, we are forced to accept some rather
unexpected complications. One such complication is that string theory requires that we
work in ten dimensions (three that we see, time, and six that are compact, spaces that
are called Calabi-Yau spaces). The upshot is that we are finally able to understand
physical situations that were rather obscure before. The problem of black holes is one of
these issues, since the extreme situations involved call for general relativity, and the
understanding of the fundamental physics also requires quantum mechanics. Our focus
in this project has been on black holes in the context of string theory, more precisely
certain configurations called black hole attractors. Not every Calabi-Yau manifold defines
a black hole attractor variety, and by examining a set of Calabi-Yau spaces for which it is
known whether or not they are black hole attractors, we are formulating a criterion that
conjecturally allows us to distinguish between these two classes
The crucial observation that motivates our analysis is the result found by Shioda and
Katsura concerning the differential forms (cohomology) of Fermat varieties. Their result
states that these differential forms can be reconstructed from the differential form of the
embedded Fermat curves. This result can be generalized to Brieskorn-Pham varieties
and the present analysis is focused on these curves of Brieskorn-Pham type. The basic
idea is to analyze the complex multiplication structure of Calabi-Yau manifolds based on
the complex multiplication structure of the Jacobians of the embedded Fermat or
Brieskorn-Pham curves. This symmetry can be investigated concretely on the level of
the set of differential forms of the curves involved.
Our computations lead us to the following conjecture.
Conjecture: Black hole attractor varieties are characterized by embedded curves of
Brieskorn-Pham type whose Jacobians factor into elliptic curves which admit complex
multiplication.
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String Theoretic Interpretation of Elliptic Hasse-Weil LFunctions: Joseph Tyson* and Dr. Rolf Schimmrigk
Department of Biological and Physical Sciences
String theory is an attempt to unify all known basic matter and their interactions,
even spacetime itself. In particular it should explain the geometric structure of the
universe in terms of the physics resulting from the string, a one-dimensional object that
sweeps out a two-dimensional surface as it moves. To find such a relation between the
geometry and the physics has been an open problem for almost 30 years. In this project
we address this problem in the very simple context of elliptic curves. We establish a
string theoretic interpretation of the geometric Hasse-Weil L-function in terms of modular
forms associated to Hecke indefinite modular forms derived from Kac-Moody algebraic
string functions.
More precisely, we consider elliptic curves of Brieskorn-Pham type, namely

£3 = {x 3 + y 3 + z 3 = 0 }
4
£4 = {x + y4 + z2 = O}
6
E6 = {x + y3 + z2 = 0},
and relate the modular forms defined by the Mellin transforms of the Hasse-Weil Lfunctions for these curves to string theoretic Hecke indefinite modular forms given by
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Ultimately, we prove the following theorem.
Theorem. The Mellin transforms of the Hasse-Weil L-functions of the Brieskorn-Pham
elliptic curves E; I i E {3, 4, 6} factorize into products of Hecke indefinite modular forms
of weight 1 as follows:
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x is the quadratic character of Q(~n).
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Kinetic Studies of Polymeric and Monomeric Aluminum
Using the Cary 100: Joseph A. Rodgers* and Dr. Marina
Koether
Department of Chemistry and Biochemistry
Aluminum polymeric species are used in the water treatment industry as an aid to
coagulation. The exact composition of coagulants containing polymeric aluminum is
unknown. A preliminary exercise on aluminum polymeric species would be their
identification and quantification. The degradation of the polymeric species with "ferron"
is known to follow first-order kinetics. Using a new Cary 100, numerous kinetic
experiments on solutions containing known concentration of the polymeric and
monomeric aluminum were performed. Mixtures of monomeric and polymeric aluminum
were prepared and analyzed in an effort to develop a method to quantify such mixtures.
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Quantitative Comparison of two GC-FID instruments:
Daniel Durham*, Jennifer Fenstermacher*, Charles
Munafo*, Elizabeth Trippe*, and Dr. Marina Koether
Department of Chemistry and Biochemistry
The purpose of this experiment was to compare the results obtained from two different
gas chromatographs (GC). The stationary phase, mobile phase and detector used were
polysiloxane, helium, and Flame Ionization Detector (FID), respectively. The same
experiment, analyzing geraniol concentrations using p-dichlorobenzene, was run on two
different GC-FID instruments. Experimental differences were the flow rate and the
recorder type. The differences manifested themselves in the results obtained from
calibration curves created using the same solution. Both instruments produced reliable
calibration curves, (R 2 = .95 and .96), but the curve for the instrument with higher flow
rate was steeper and therefore more sensitive towards geraniol.
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Analysis of Caffeine in Coffee by Soxhlet Extraction and
HPLC: Chris Deleon*, Max Merkle*, and Dr. Marina
Koether
Department of Chemistry and Biochemistry
Caffeine was removed from coffee grounds (decaf and regular) using methanol and
soxhlet extraction. The caffeine was then quantified by high performance liquid
chromatography (HPLC). External standards provided standard curves with high linear
R2 correlation values (R2 = 1 for the area-based curve, R2 =0.9998 for the height-based
curve). Peak shapes for the standards were not Gaussian (ideally shaped) so
quantification was accomplished by peak area (via Excel). The amount of caffeine found
was 8.2 mg/g for Folgers French-Roast coffee and 0.5 mg/g for Folgers Decaf Coffee.
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Quantitative Analysis of Perfume Components by SPMEGC-MS: Jennifer Carpenter*, Taylor Evers*, Nickolas
Marshall*, lkenna Okpareke*, and Dr. Marina Koether
Department of Chemistry and Biochemistry
Separation methods were used to analyze solutions containing components found in
perfumes. A Solid-Phase Micro-Extraction (SPME) fiber separated geraniol and linalool,
common scent and flavoring agents in perfumes from the solvent. Separation,
identification and quantification were achieved by Gas Chromatography-Mass
Spectrometery (GC-MS) using the internal standard, p-dichlorobenzene. The standard
curve gave a strongly linear (R 2 0.989-0.994) response, which was used to determine
the concentration of these analytes in a real sample of perfume.

=
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Merck-AAAS Undergraduate Science Research
Program: Dr. Marina Koether, Dr. Jennifer Powers, Dr.
Dale Vogelien, Dr. Heather Sutton, Dr. Jerald Hendrix,
Dr. Xueya Hauge, Dr. Jessie Jaynes, and Dr. Sean
Ellermeyer
Department of Department of Chemistry and Biochemistry, Biological and
Physical Sciences, and Department of Mathematics
Eight faculty members from three Departments in the College of Science and
Mathematics applied for a Merck-MAS grant to fund undergraduate research at the
interface between biology and chemistry. Five highly qualified and motivated students
will receive a $3000 stipend and become Merck-AAAS Scholars for conducting research
during a 10-week period during the summer. The grant is for a total amount of $60,000
which funds $20,000 a year for a maximum of three years. The selection process is
competitive and the winners of the prestigious Merck-AAAS Scholars designation and
the summer research experience will be announced at the 9th Annual Symposium of
Student Scholars.
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Towards A Model for Student Success in Computer
Programming: Anita F. Zgambo* and Dr. Amy
Wosczynski
Department of Computer Science and Information Systems
Since the birth of computer science as a discipline some forty years ago, educators and
researchers alike have struggled with improving student success, particularly in the
introductory programming courses, which often have a very high failure rate. Although
many researchers have studied how and why students succeed in programming
courses, no research to date has comprehensively analyzed multiple variables
simultaneously to develop an integrated model of student success. Rather, the research
has been fragmented and non-cumulative, with researchers studying hundreds of
different variables, under different conditions, and reaching different conclusions.
Educators are faced with the arduous task of developing interventions and pedagogical
techniques based on a plethora of seemingly important variables. In this research in
progress paper, we begin to bring together the past forty years of research to develop a
model of student success based on theoretical reasoning. Specifically, we identify
variables in three categories: individual, organizational, and demographics. We believe
that the resulting model will assist computer science educators as they continually strive
to improve curriculum and delivery to increase student success - and ultimately learning
- in the programming classroom.
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Personality as a Predictor of Student Success in
Programming Principles I: Tai-Lung Angus Chen* and
Dr. Amy Wosczynski
Department of Computer Science and Information Systems
Large numbers of college students continue to fail to successfully complete
programming principles courses. However, little research has addressed potential
reasons for student failure. Many educators simply assume that high failure rates are
acceptable - that computer programming is difficult and some students simply "don't get
it." Some researchers (i.e., Bishop-Clark & Wheeler, 1994; Carland & Carland, 1990)
have studied personality as a predictor of success in computer programming courses.
However, with the exception of Woszczynski & Guthrie (2003), few studies have
attempted to gather cognitive profiles (Krause, 2000) and match performance to profile
type exhibited. Krause's work shows that students with identified profiles can apply
certain study skills to improve the probability of success in the classroom, and
Woszczynski & Guthrie (2003) extended this research to the programming classroom,
identifying underperforming cognitive profile groups. This study identified the primary
cognitive profile of 236 students in a programming principles course at a southeastern
university and matched profile to final average in programming principles I. Overall,
intuitive thinkers (NT) tended to perform better in programming principles I than sensor
feelers (SF). We found no other differences in performance between other paired
profiles. We recommend a number of interventions to reach underperforming groups.
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Does Training Reduce Computer Anxiety?: Jason
Walker* and Dr. Amy Wosczynski
Department of Computer Science and Information Systems
This study uses a modified version of the Computer Anxiety Rating Scale (CARS)
(Heinnsen, Glass, & Knight, 1987) to longitudinally analyze levels of student anxiety over
time. We predict that computer anxiety will behave as a transitory state (Spielberger,
1970) that will respond favorably to interventions. Specifically, we predict that levels of
computer anxiety will decrease after students in an introductory computer applications
course complete assignments and receive training using personal productivity software
tools. Further, we also plan to analyze gender differences in levels of computer anxiety.
We propose that women will experience higher levels of computer anxiety than men both
before and after training. We have already collected data and plan to statistically test our
hypotheses and draw conclusions based on the results obtained.
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